 (BrJ Ophthalmol 1994; 78: 912-916) 
Vogt-Koyanagi-Harada (VKH) syndrome is a bilateral progressive panuveitis with exudative retinal detachment that is associated with vitiligo, alopecia, and poliosis.'-An immune response involving melanocytes is considered to be a major cause of this syndrome. 4 Because of the embryogenetic, morphological, and functional similarity between the uveal membrane and the leptomeninges,' the central nervous system (CNS) may be involved in VKH syndrome, generating pleocytosis with an increase of protein in the cerebrospinal fluid (CSF).45 Neurological symptoms such as headache, nausea, dysacousia, and dizziness are common complaints of patients with VKH syndrome, and the findings may include optic neuritis,4 hemiplegia,5 and tonic pupil.6 Therefore, this syndrome has been referred to as a uveomeningitis or uveoencephalitis.5 Despite extensive clinical studies, there has been no detailed quantitative investigation of ocular movements in VKH syndrome and the precise lesion responsible for dizziness is not known. It seems possible that analysis of eye movements, including VOR may detect CNS lesions in patients with VKH syndrome. Thus, in the present study, we analysed the eye movements of 15 patients with VKH syndrome.
Subjects and methods

PATIENTS
We studied 15 patients with VKH syndrome treated at the Department of Neuro-Ophthalmology of Kitasato University Hospital. The patients included six males and nine females aged from 17 to 58 years, with a mean of 35 9 years. Inclusion criteria were (1) bilateral uveitis, (2) 
VESTIBULO-OCULAR REFLEX
The vestibulo-ocular reflex (VOR) was stimulated by sinusoidal whole body rotation around the vertical axis using an electrically driven rotating chair (Nagashima Co SRA 2, Tokyo). Patients were seated in the chair with the head inclined 30 degrees below the horizontal and held by a chin rest as well as occipital supports with a head band. The head position was monitored by a potentiometer coupled to the base of the chair. The chair rotated sinusoidally through an arc of 60 degrees at peak velocities of 30, 60, and 90 degrees per second, equally frequencies of 0-16, 0-32, and 0 47 Hz, respectively. The VOR gain values were computed as the ratio of the peak smooth eye movement velocity to the peak head velocity. Measurements were taken under three different sets of conditions in the following order: (1) in darkness, (2) during fixation on a stationary red diode target with a diameter of 5 mm positioned 200 cm from the patient (dot on wall), and (3) during fixation on Vestibulo-ocularreflex abnonnality in Vogt-Koyanagi-Harada syndrome were determined from the optimum data obtained from a series of more than 30 sinusoids. A modified version of the visual suppression test8 for caloric nystagmus was used to quantify the visual suppression ratio of the VOR (calculated as the slow phase velocity (SPV) of the 'VOR in darkness' minus the SPV of 'visual fixation', divided by the SPV of the 'VOR in darkness'). This ratio was then multiplied by 100 to give the percentage visual suppression. The frequency of rotation was 0 47 Hz.
CALORIC TEST
In order to examine vestibular function on each side independently, we performed the caloric test using 5 ml of cold water at 5°C, and measured the duration and the maximum slow phase velocity of the induced nystagmus.
SMOOTH PURSUIT EYE MOVEMENTS
Horizontal smooth ocular pursuit movements with an amplitude of 40 degrees were measured. The target moved at a constant velocity of 24-2 and then 40 degrees per second, equivalent to 0 3 and 0 5 Hz, respectively. The patient was required to follow the target as accurately as possible. Ten trajectories were selected and averaged for each patient when the gain was calculated.
SACCADIC EYE MOVEMENT
The 15 patients underwent a quantitative study of saccadic ocular movements with an amplitude of 20 degrees. The velocity and latency of each saccade were determined. Presentation of the fixation target was done at random intervals and 10 saccadic movements were averaged for each patient to determine the mean velocity.
OPTOKINETIC EYE MOVEMENT
Patients were seated at the centre of a horizontally rotating drum with a diameter of 150 cm and Figure 1 . Spontaneous nystagmus was of the horizontal jerk type (Fig 1A) . The quick phase was to the right in six patients, and to the left in two. Nystagmus was more obvious in the dark and under Frenzel's glasses. It was enhanced by arithmetic calculation and was inhibited by fixation. The mean amplitude was 7-3 degrees and the frequency was 0 99 Hz.
VESTIBULO-OCULAR REFLEX
The VOR in darkness was hyperactive (Fig 1B) . Gain elevation was seen in eight patients (53%) ( Table 1) . Any right or left sided disparity in gain of more than 010 was considered to indicate a directional preponderance and was noted in six patients. The direction of the nystagmus and side dominance of VOR gain were well correlated (cases 1, 2, 4, 6, 7, and 8) (Table 1) .
While fixating on a stationary target (dot on wall), the normal subjects and patients showed a VOR gain near unity throughout the velocity range. During attempted fixation on a moving target (visual fixation), VOR gain was effectively suppressed in all cases (Fig iB) . The visual suppression rate for the patients was 78-7%, while that for the normal subjects was 77T5%. (Case 5 showed elevated VOR gain with visual fixation. However, her visual suppression rate was 78% and considered to be normal.)
Case 1 showed marked VOR directional preponderance to the right in darkness. Caloric stimulation revealed left canal paresis. Case 3 had normal vestibular function during VOR assessment (Fig 2, 7 July) and caloric stimulation at the initial examination. However, after a severe recurrence, the VOR in darkness was transiently reduced (Fig 2, 5 September). Canal paresis was not seen in the other patients.
Results
CLINICAL FEATURES
The clinical features and the eye movement data are summarised in Table 1 . The visual acuity was reduced to less than 20/20 in all patients except case 8. All of the patients showed lymphocytic (range 87-100%) pleocytosis > I00x 106/1 in the CSF. The CSF protein concentration was also slightly increased and the average level was 62 5 mg/dl (range 40-87 mg/dl).
Nine patients (cases 1 to 9) (60%) complained of dizziness and vertigo, which improved on closing the eyes, an indication of its vestibular origin. These vestibular symptoms occurred 5-7 days after the onset of visual impairment.
Hearing was impaired at high frequencies and was below 30 dB at 8 kHz in 10 patients (67%), indicated by arrows in Table 1 . Auditory recruit-
SMOOTH PURSUIT EYE MOVEMENTS
Six patients with nystagmus showed defective smooth pursuit movements with reduced gain at the target velocity of 0 5 Hz (Table 1) . Gain was reduced upon tracking in the same direction as the nystagmus (Fig IC) .
SACCADIC EYE MOVEMENT
The mean velocities were both normal for horizontal saccadic eye movements to 20 degrees in the temporal and nasal directions from the midline. None of the patients exhibited abnormal saccadic trajectories. The saccadic latency time was within 250 ms in all patients and this was considered to be within normal limits.
OPTOKINETIC EYE MOVEMENTS
Optokinetic nystagmus was well induced in all Vestibulo-ocular reflex abnormality in Vogt-Koyanagi-Harada syndrome 
